Abstract. Th e ultrastructure of extraocular photoreceptors ('brain eyes') in adult Criocerinae ( Coleoptera: Chrysomelidae), is described for the fi rst time. It could be confi rmed that they are transformed larval stemmata which have been described in various insect orders. Th ey are presumably associated with circadian rhythms or photoperiodic behaviour, but the potential pathways of light penetrating the head capsule have hardly been studied. Adult Criocerinae possess x-shaped frontal grooves in their head capsules which allow long-waved light to penetrate the head, despite this appearing completely dark under incident light. However, in Criocerinae with reddish-or yellowish-coloured heads, these grooves appear darker than the rest of the head capsule under transmitted illumination. Th us the primary functional role of the x-shaped frontal grooves in these taxa as 'light gates' is unlikely. Internal ridges corresponding to the external sulci do not serve as muscle-attachment sites, as revealed by their histology and three-dimensional reconstruction. A plausible role of the criocerine and sagrine frontal grooves may be the enhancement of mechanical rigidity during eclosion from the pupal cocoon.
Introduction
Extraocular photoreceptors have been found in the brains of adult holometabolous insects such as Diptera (Constantineanu 1930; Jäger & Seifert 1992) , Lepidoptera (Umbach 1934; Mischke & Ziegler 1987) and Coleoptera (Bott 1928; Schulz et al. 1984) . Presumably these photoreceptors play a role in circadian rhythms and/or in photoperiodic control of development (Fleissner & Fleissner 1992; Truman 1976) . Landois & Th elen (1867) already clearly stated that (1) larval stemmata are found in the head of adult beetles -behind the complex eyes -and (2) the adult compound eye develops independently of these larval eyes. Umbach (1934) reported that in Ephestia kuehniella Zeller, 1874 ( Lepidoptera: Pyralidae) larval stemmata migrate from their original peripheral position to the brain during the pupal stage. In Coleoptera, Lepidoptera, and Diptera it has been shown that extraocular photoreceptors are persistent larval stemmata (Schulz et al. 1984; Mischke 1986 , Melzer & Paulus 1994 , Buschbeck & Friedrich 2008 which, in part, move to the optic lobes during metamorphosis and then persist during adult life. Mischke & Wellmann (1985) discovered that certain areas of the adult head capsule never contain melanin in the Colorado potato beetle, Leptinotarsa decemlineata (Say, 1824) (Chrysomelidae), although the pattern of melanin distribution varies greatly among individuals. Th ey concluded that these areas allow light to penetrate the wall of the head capsule and stimulate the photoreceptors.
Adult Criocerinae and Sagrinae have x-shaped frontal grooves on their heads, the functional role of which is so far unknown (Schmitt 1998). We found extraocular photoreceptors in the brains of all adult Criocerinae studied and examined whether the frontal grooves function as 'light gates' for incident light, as well as the possibility that they may be sites for muscle attachment. To study the head capsules, heads were detached from the bodies, macerated in 10% potassium hydroxide solution and dehydrated in a graded ethanol series.
Material and methods

Adults and larvae of
